ANTIMICROBIAL RESISTANCE OF ESCHERICHIA COLI ISOLATES FROM SHEEP IN THE DEPARTMENT OF DJELFA, ALGERIA by LOUNIS, Mohamed et al.
Agricultura                                                                               no. 3 –4 (111-112)/2019                                                                                      Agriculture  
 
 
- 354 - 
 
ANTIMICROBIAL RESISTANCE OF ESCHERICHIA COLI 
ISOLATES FROM SHEEP IN THE DEPARTMENT OF 
DJELFA, ALGERIA 
 
Mohamed LOUNIS*, Khadir Ibrahim Hassan El BANA,  
Mokhtari MOHAMED, Mokhtari ZINEB 
Department of Agroveterinary Science, Faculy of Natural and Life Sciences, University of 
Ziane Achour, BP 3117, Road of Moudjbara, Djelfa 17000, Algeria  
*Corresponding author:  lounisvet@gmail.com 
 
 Abstract : In order to estimate the rate of antimicrobial resistance in sheep, a total of 
25 Escherichia coli isolated from feces of diarrheic and non diarrheic sheep presented to a 
veterinary practitioner excreting in the locality of Hassi Bahbah in the Department of Djelfa, 
Algeria were assessed and tested for their resistance to 12 antimicrobial agents by disk diffusion 
plates. Results showed that E coli have a High antibiotic resistance for ampicillin (100%) and 
amoxicillin (96%) and a moderate rate for tetracycline (36%). A low multidrug resistance rate 
was also reported. Results showed also that E coli strains have low resistance rates for the other 
antibiotics that don’t exceed 12%. Furthermore, all the strains are sensitive to colistin and 
gentamycin. Low multi-drug resistance rate was also reported. This study has reported for the 
first time the rate of resistance of E coli from sheep which seems to be lower than other farm 
animals but suggest the need for the prudent use of antimicrobial agents in livestock. 
  




Escherichia coli is a normal inhabitant of intestinal tract of human and 
animals, It is however associated with a variety of pathologic syndromes including 
gastrointestinal and extra-intestinal diseases (Adenipekun et al 2015).  
Diarrheal diseases of farm animals namely colibacillosis are frequently related 
to infection by one multiple Escherichia coli pathotypes including: enterotoxigenic 
(ETEC), vero- or Shiga-toxin producing (VTEC or STEC), necrotoxigenic (NTEC), 
enteropathogenic (EPEC), enterohaemorrhagic (EHEC), entéroaggregative (EAggEC) 
and enteroinvasive (EIEC) (Nagy and Fekete, 2005). These diarrheal infections are not 
restricted only to young animals but occur also in adults (Poirel et al 2018). 
Although, antimicrobial therapy is an available tool for treating clinical 
infections, the phenomenon of antibiotic resistance in commensal and pathogenic 
bacteria and especially in E coli has become a serious problem in public health (Saei et 
al 2010; Poirel et al 2018), This increase has been attributed to a number of factors, 
including misuse of antimicrobials in humans and animals, the addition of 
antimicrobials to livestock feeds, and their use as growth promoters (Adenipekun et al 
2015). 
Several studies have been reported on the resistant E. coli in cattle through the 
world including sheep (Rehbi, 2013; Adenipekun et al 2015; Ferreira et al 2015; Cheny 
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et al 2017; Enriquez-Gómez et al 2017). In Algeria, little is known about the antibiotic 
resistance in E. coli from sheep. Indeed, it is very important to know the actual 
epidemiology of antibiotic susceptibility or resistance of E. coli from sheep in order to 
establish a guide for veterinarians for a reasonable use of antibiotic. For these reasons, 
we carried out this study to investigate antimicrobial resistance in E. coli isolates from 
sheep in the department of Djelfa, Algeria. 
 
MATERIAL AND METHOD 
 
Sampling: Fecal samples were collected directly from the rectum of 39 sheep 
presented to a veterinary practitioner exerting in the locality of Hassi Bahbah in the 
Department of Djelfa between April and May, 2019. Fecal samples were collected in 
small tubes and sent directly to the laboratory of Microbiology in the Faculty of Life 
and Natural Sciences, University of Djelfa, Algeria. 
E. coli isolation and identification: Feces were first pre-enriched on nutrient 
broth aerobically at 37 °C for 18 to 24 h. They were after subcultured on Mac Conkey 
agar at the same conditions. After a second purification in the Mac Conkey agar, 
isolates with typical characteristics of E coli were identified biochemically using 
oxydase test and API20E® system (Biomerieux, France). 
Antimicrobial susceptibility testing : The sensitivity for 12 antibiotics was 
determined using disk diffusion method on Mueller-Hinton agar plates. The technique 
and the interpretation were done following Clinical and Laboratory Standards Institute 
(CLSI, 2002) and the Comité de l’Antibiogramme-Société Française de Microbiologie 
and European Committee on Antimicrobial Susceptibility Testing standards (CA-SFM, 
2018,;CA-SFM-EUCAST, 2019).The tested antibiotics (Oxoid), their concentrations 
and the breakpoints are shown in Table 1. Intermediate E coli strains were considered 
as resistant. 
Table 1.  
Disk drug concentrations and diffusion zone breakpoint for antimicrobial sensitivity 






  Amoxicillin/clavulanic acid AMC 20/10 19 19 
β-lactamins Ampicillin AMP 10 14 14 
  Amoxicillin AX 20 19 19 
  Ceftazidim CAZ 10 22 19 
  Cefotaxim CTX 5 20 17 
  Cefoxitin FOX 30 19 15 
  Imipenem IMP 10 22 16 
Polypeptides Colistin sulfate CS 10 11 8 
Sulfonamides Sulfaméthoxazole/ 
triméthoprim 
SXT 1.25/23.75 14 11 
Cyclines Tétracycline TE 30 18 15 
Aminosides Gentamycin GEN 10 18 16 
Fluoroquinolones Nalidixic acid NA 30 14 14 
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 Statistical analysis: The graphic representation was performed using 
Microsoft Office Excel, 2007 software. 
 
RESULTS AND DISCUSSIONS 
 
Antibiotic resistance rates: This study aimed to determine the resistance rates 
of E. coli isolated from fecal sample of sheep with and without diarrhea to a panel of 
12 antibiotics belonging to 6 families, as well as to determine the rates of multidrug 
resistance. Among the 39 fecal samples, 25 isolates of E. coli were isolated.  
The resistance rates of the 25 isolates of E. coli show that all the strains are 
resistance to ampicillin (AMP) (100%) and 96% are resistant amoxicillin (Table 2 and 
figure 1). 
These results are higher than those described in several countries for 
amoxicillin (Rehby, 2012). Low rates were also reported from healthy sheep in Tunisia 
and in Spain (Abbassi et al 2017).  
For ampicillin, if certain authors have reported a high level from sheep and 
goat (66, 7%) most of them have reported a low rate of resistance from diarrheic and 
health sheep varying from 0 (Cheney et al. 2015; Enriquez-Gómez et al. 2017) to 
25.3% (Sharaf and Shabana, 2016).  
Table 2.  
Rate of antibiotic resistance in E coli strains 
Antibiotic tested Code Resistant Sensitive 
Amoxicillin/clavulanic acid AMC 4% 96% 
Ampicillin AMP 100% 0% 
Amoxicillin AX 96% 4% 
Ceftazidim CAZ 4% 96% 
Cefotaxim CTX 8% 92% 
Cefoxitin FOX 8% 92% 
Imipenèm IMP 4% 96% 
Colistin sulfate CS 0% 100% 
Sulfamethoxazole/triméthoprim SXT 12% 88% 
Tétracycline TE 36% 64% 
Gentamycin GEN 0% 100% 
Nalidixic acid NA 4% 96% 
 
Our results show that except for tetracycline, where the rate of resistance is 
moderate (36%), E coli strains have shown low resistance rates for the other antibiotics 
that doesn’t exceed 12%. Furthermore, all the strains are sensitive to colistin and 
gentamycin. 
Results for tetracycline are similar to those described by Abbassi et al (2017) 
in Tunisia. They are also similar to those described in healthy cattle in Algeria (Barour 
et al 2019). High rates were however, reported in several works (Rehbi, 2013; Sharaf 
and Shabana, 2016; Enriquez-Gómez et al 2017; Cheny et al 2017). A low rate of 
resistance was also described Ferreira et al (2015) from healthy sheep. 
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Concerning cephalosporin, our results are in accordance with the majority of 
the published data that confirms that theses antibacterial seem to be the most effective 
against diarrheal and commensal E coli from sheep and cattle (Rehbi, 2013; Abbassi et 
al 2017; Enriquez-Gómez et al 2017; Cheny et al 2017). 
For quinolones (nalidixic acid), colistin and gentamycin our results are 
analogue to those of cephalosporin. If they are similar to those described in several 
countries (Orden  et al 2000; Abbassi et al 2017; Cheney et al 2015; Dehby, 2012; 
Barour et al 2019), high rates of quinolones-resistance are increasingly reported in E. 
coli from healthy and diseased sheep and other animals (Ferreira et al 2015; Enriquez-
Gómez et al 2017). For information resistance to nalidixic acid is considered as the 
first step leading to resistance to the other members of quinolones. Quinolones must be 
avoided in therapy in case of resistance to nalidixic acid (CA-SFM, 2018).  
 
 
Fig. 1. Rate of antibiotic resistance in E coli strains 
 
If the result of certain antibiotic are logical like gentamycin which is 
exclusively used in human in Algeria and colistin which has until now reported a very 
low resistance, results for sulfonamide are surprising knowing that this antibiotic is one 
of the most used antibiotic in sheep. High rates of resistance were reported in sheep in 
Egypt and in Saudi Arabia (Elsayed et al 2018; Sharaf and Shabana, 2016). A high rate 
was also reported in farm animals in Algeria (Barour et al 2019). 
Multidrug resistance rate:  Our results show a low rate of multiresistance in 
the 25 E coli strains. In fact, 72% of the tested isolates were resistant to only one 
family of antibiotic where 16% and 12% were resistant to 2 and 3 families of 
antibiotics respectively (Fig. 2). 
In general, our results show a low multiresistance of our strains that other 
published data (Cheney et al 2015; Ferreira et al 2015; Abbassi et al 2017; Elsayed et 



















































Knowing that bacteria, which have resistance to several antibiotics of different 
families, can leads to therapeutic impasses. A resistan
antibiotics is considered as a major problem in animal and human health.
In conclusion, and despite potential biases related to the relatively small 
sample size of animals and E. coli isolates, our study report for the first time 
resistance of E coli from diarrheic and non diarrheic sheep in Algeria. In general, and 
except for ampicillin and amoxicillin our results showed a low antibiotic resistance of 
E coli isolated from sheep. A low multidrug resistance rate was also 
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